Purpose: The purpose of this study was to validate the Korean version of the TNO-AZL Preschool Children Quality of Life (TAPQOL) questionnaire for children aged 18-60 months. Methods: The participants were 223 mothers of healthy children from nurseries and kindergartens, and 54 mothers of hospitalized children from a university children's hospital in Korea. Data were collected in 2011. Principal component factor analysis and known-groups method were used to confirm construct validity, and internal consistency was used to determine reliability. Results: According to the factor analysis, 11 factors with an eigenvalue over 1 were extracted, and these factors explained 73.5% of the variance. All dimensions except two had Cronbach's alpha coefficients greater than .7. The mean TAPQOL scores of the hospitalized group were significantly lower than those of the healthy group (p = .001) for all four functions (physical, emotional, social, and cognitive). Conclusion: The TAPQOL showed acceptable validity and reliability, and can be used to measure children's health-related quality of life in Korea, and can be considered for use in other Asian countries.
Introduction
The definition of health as formulated by the World Health Organization, "Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity" is widely accepted nowadays. As the trend is toward chronic rather than acute disease incidence, the effects of healthcare should be measured using the more comprehensive concept of health-related quality of life rather than in terms of mortality or morbidity (Bunge et al., 2005; Matza, Swensen, Flood, Secnik, & Leidy, 2004) . However, because the concept of "quality of life" is abstract and complicated, its attributes cannot be easily identified or measured (Chang & Oh, 2008) . For children, health-related quality of life has a considerable impact on a child's physical and psychological health and development (Kim, Park, Ma, & Ham, 2013; Page, Thomson, Ukra, & Baker, 2013; Tezcan & Simsek, 2013) . Therefore, it is necessary to accurately measure a child's health-related quality of life for the child's physical and psychological health and development.
For this, a verified tool that appropriately measures a child's health-related quality of life is required (Grange, Bekker, Noyes, & Langley, 2007) .
Although diverse tools are available for measuring quality of life, the target persons are usually adults and elders. Thus, tools for children are not well known, and the tool to measure a child's quality of life that is used outside Korea is mostly for school-aged children and adolescents. Therefore, research on the quality of life of infants or preschool children, who have a more limited ability to express themselves in comparison with adolescents or school-aged children, remains limited. In Korea, thus far, no domestic tool to measure a child's quality of life has been developed, and the tool to measure an adolescent's quality of life is not adequate. In addition, no tool for preschool children has been translated to Korean with the consent of the tool developer as per international standards and with verified reliability and validity.
First developed in the Netherlands and widely used in many European countries and introduced to some of the Asian countries, the Nether-
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Centre TAPQOL tool is applicable to all children, including healthy children and children with diverse chronic diseases. As a parent's proxyreport tool to measure the quality of life of infants over 18 months and preschool children; it includes a balance of physical, social, cognitive, and emotional functions, which are presented as the attributes of quality of life; and its reliability and validity are rated to be appropriate (Fekkes et al., 2000) . Although it was evaluated to be suitable for China (Lee et al., 2005) , the TAPQOL has not yet been introduced to Korea and other Asian regions.
Therefore, this study was done to identify whether the TAPQOL can be used for Koreans, whose culture and language are different from those of Europeans. In this study, we translated this tool into Korean after obtaining the consent from the tool developer, and then verified the reliability and validity of the Korean version.
Methods

Participants
The participants in this study were composed of 2 groups, a group of healthy preschool children's mothers and a group of hospitalized children's mothers within the age group of 18 to 60 months. Based on the standard that 5-10 administrations of items are needed to verify the validity of an instrument, 258 targets (i.e., 6 administrations of the 43 items) were considered adequate. However, 310 questionnaires were collected to allow for possible exclusions due to invalid responses. A total of 250 questionnaires were collected from the nurseries and kindergartens, and 60 were obtained from a university children's hospital. Finally, 223 questionnaires were collected from mothers of the healthy group, and 54 were collected from mothers of the hospitalized group, totaling 277 questionnaires for data analysis.
Instruments
Health-relatedqualityoflife(HRQOL)ofpreschoolchildren
The HRQOL of preschool children was assessed by the Korean version of the 43-item TAPQOL. The TAPQOL consists of 12 multi-item scales that cover the domains of physical function, social function, cognitive function, and emotional function. The reporting of specific complaints or limitations is scored on a three-point scale (never, occasionally, and often). The 12 scales considered are sleeping, appetite, lung problems, stomach problems, skin problems, motor functioning, problem behavior, social functioning, communication, positive mood, anxiety, and liveliness. In the items that belong to the physical and cognitive function domains, the frequency of a specific complaint or limitation during the last 3 months was recorded. Each item was encoded into one single score, ranging from 0 to 4. A score of 4 was given if the child had no problem. A score of 3 was given if the child had a problem but the child felt "fine" during the problem. A score of 2 was given if the child had a problem and felt "not so good." A score of 1 was given if the child had a problem and felt "quite bad." A score of 0 was given if the child had a problem and felt "bad." In items of social and emotional function domains, a score of 2 was given if the child had "never" had a problem. A score of 1 was given if the child "occasionally" had a problem. A score of 0 was given if the child "often" had a problem (Fekkes et al., 2000) . For each scale, the scale score was constructed by summing up the item scores. Finally, all scale scores were linearly transformed into a 0-100 scale, where higher scores indicated a better HRQOL. Cronbach's α ranged from .43 to .84 in Fekkes et al. (2000) , in this study, Cronbach's α ranged from .46 to .93 and that of the total was .92.
Socio-demographiccharacteristicsoftheparticipants
The socio-demographic characteristics of the children considered in this study were age, gender, institution attendance, gestational age, and hospitalization state, and those of the mothers were age, education level, employment status, marital status, and monthly income.
Procedures
Translationprocedures
After obtaining permission from the tool developer, translation was performed according to the procedure recommended by the tool developer. First, two experts who were fluent in English and Korean translated the tool to Korean. They completed one translated version by checking whether the data coincided. Then, a native speaker of English who understands Korean well translated the tool in the reverse direction; the result of this translation was re-examined by two pediatric nurses. The translated version and the reverse-translated version were sent to the tool developer so as to obtain final permission for use. We performed a preliminary survey of 10 mothers of preschool children to verify whether there was any problem in understanding before using the tool for data collection.
Datacollection
In 2011, data were collected from four nurseries for the healthy group, http://dx.doi.org/10. 4094/chnr.2015.21.2.115 www.chnr.or.kr
Kyung-SookBang,Sung-HeePark,Hyun-JuKang | 117
and one children's hospital in Seoul for the hospitalized group. After explaining the purpose and method of study to the mothers of the preschool children who were eligible for this study, we collected data if they agreed to participate. The study was explained at the nurseries by sending the letter to the mothers at their residential address in order to obtain their written consent. At the hospital, the outline of the study was explained to the practical nurse staff, and the research assistant or hospital nurse obtained the written consent form from the participants prior to data collection.
Ethicalconsiderations
This study was approved by the Institutional Review Board (IRB) at the researchers' institution. Only those mothers who signed the written consent form were contacted by the researchers or hospital ward nurses.
The consent form included a brief description of the study, assurance of confidentiality, and the right to refuse to participate in the study.
Dataanalysis
The general characteristics of the participants were determined in terms of real numbers and percentages. The collected data were processed by a factor analysis to confirm the construct validity of the tool.
Further, for verifying the known-groups method, we analyzed whether there were any differences in the quality of life between the healthy group and the hospitalized group. The reliability of the tool was measured by using Cronbach's alpha coefficient for each scale. The correlation among the scales was confirmed using Pearson's correlation coefficients.
Results
Socio-demographic characteristics of the participants
The socio-demographic characteristics of the participants are presented in Table 1 . Of the children, 53.4% were boys, and 53.8% of the children were 48-60 months in age. Approximately 70.1% of the children attended kindergarten; 91.0% of the children were born as full-term infants after 38 weeks, and 9.0% of the children were born as preterm infants at less than 37 weeks of gestational age. Among the children, 80.5% of the children were in the healthy group and 19.5% of them were in the hospitalized group.
Most of the mothers were 30-39 years old, and the level of education for 84.8%was a Junior college degree or higher. Most of the mothers were married, and 62.1% were unemployed outside the home (Table 1) .
Evaluation of construct validity
A factor analysis was performed to confirm the construct validity of the tool. A principal component analysis was conducted using varimax rotation, and the Kaiser-Meyer-Olkin (KMO) value, which indicates how well the correlation among variables is explained by other variables, was .87. As a KMO value of more than .90 is judged to be very good and that of .80-.89 is judged to be fairly good (Seo, 2010; Song, 2011) , the correlation among the variables in this study was well explained by other variables. Verification of the Barlett's sphericity indicates whether the component analysis model is appropriate or not (Seo, 2010; Song, 2011) , the probability considered significant in this study was found to be p <.001, which is appropriate for a component analysis model. From the results of the principal component analysis with varimax rotation, 11 factors with an eigenvalue of more than 1 were extracted. As the factor loading value of all items was more than .4, no item was excluded. Usually, a factor loading value of more than .4 is used as a standard for a component analysis (Yang, 1998) . The percentage of the explained variance by factor was 26.30% for factor 1, 10.59% for factor 2, 7.55% for factor 3, 5.44% for factor 4, 4.38% for factor 5, 4.00% for factor 6, 3.61% for factor 7, 3.37% for factor 8, 3.19% for factor 9, 2.53% for factor 10, and 2.48% for factor 11. The cumulative explained variance was 73.45 % ( Table 2 ).
The tools of Fekkes et al. (2000) were composed of 12 scales, but 11 factors were extracted using the factor analysis in this study because the two scales of "Positive mood" and "Liveliness" in the original tool were extracted in one bundle of factors. The items describing "Positive mood"
included "in good spirits," "cheerful," "happy," "energetic," "active,"
and "lively." Thus, the factor was named "Positive mood." Other factors were named using the same terms used in the original tool of Fekkes et al. (2000) . They were factor 1: positive mood, factor 2: motor functioning, factor 3:problem behavior, factor 4: communication, factor 5: sleeping, factor 6: appetite, factor 7: social functioning, factor 8: anxiety, factor 9:
skin problems, factor 10: lungs problems, and factor 11: stomach problems (Table 2 ). www.chnr.or.kr
Evaluation of the validity of the known-groups method
In the case of all scales except skin problems (p =.191), and problem behavior (p =.109), and positive mood (p =.100), the hospitalized group exhibited significantly lower mean TAPQOL scores than the healthy group (Table 3) .
Reliability
All scales except stomach and lung problems in the physical function domain exhibited Cronbach's alpha coefficients greater than .70 (Table 4) .
Correlation among 11 scales
Analyzing the correlation among the 11 scales of the TAPQOL, we found that most of scales exhibited a statistically significant correlation.
The highest correlations was between motor functioning and communication (r=.63) ( Table 5) .
Discussion
This study was performed to verify the reliability and validity of the TAPQOL for measuring health-related quality of life of Korean children who are in the age group of 18 months to 5 years. First, for the 11 scales, the internal consistency was good in general (Cronbach's α ranged from .59 to .93 and was more than .70 for most of the scales). The result of exceptionally low reliability of the stomach problem scale, as obtained in this study, coincides with the findings of Lee et al. (2005) and Fekkes et al. (2000) . There is a study that reported that some respondents had some confusion about the meaning of stomachache and colic during the interview process. Further, the original study of TAPQOL concluded that the cause of the low reliability of the scale was the low prevalence and variance of the problem in the general population sample for the scale (Fekkes et al., 2000) . In fact, the researchers were told that the mothers of this study said that it was difficult for them to differentiate between "stomachache or abdominal pain" and "colic" (the items included in the stomach problem scale). Also, they said that it was difficult to understand "bronchitis", "lung problem", and "shortness of breath", term in the scale of lung problems. Because the mothers were unfamiliar with these terms, they found it difficult to correctly answer the relevant questions. Thus, in the Korean questionnaires in a future study, it may be necessary to change the terms to more commonly used alternatives that can be understood more easily by mothers.
According to the factor analysis, the total 12 scales of the original tool were categorized as 11 scales in this study. Most of the items from the original Dutch version were included in the Korean version. However, the positive mood and liveliness scales in the original version were united into one scale called the positive mood scale. This result is similar to that of another study that tested the validity of the Spanish version of the TAPQOL (Rajmil et al., 2011) . In that study, the "happy" item in the positive mood scale and the "frightened" item in the anxiety scale were classified into another scale. Although the TAPQOL measures diverse aspects of children's health-related quality of life, the positive mood, liveliness, and anxiety scales in the case of emotion-based quality of life have been expressed in different ways in each country evaluated in the past. These differences have been attributed to different cultures and emotions of the countries. While Korean mothers consider all of the emotions such as "energetic," "active," and "lively" in the scale of liveliness to be without differentiation from those such as "in good spirits," Kyung-SookBang,Sung-HeePark,Hyun-JuKang | 121 "cheerful," and "happy" in the scale of positive mood, the mothers in European countries like Spain and the Netherlands interpreted emotions by subdividing them into positive mood, liveliness, and anxiety scales. To confirm this interpretation, a replication study may be necessary to identify whether the results of the study for various cultural backgrounds are consistent with this result. Also, further studies using factor analysis and item response theory in large samples of children under the age of 5 years would permit identification of items that function differently across groups such as age, culture, or other social backgrounds (Rajmil et al., 2011) .
In this study, the Pearson correlation coefficients that were statistically significant among the 11 scales were found to be from .13 to .63, which is not very high. This coincides with the results of Fekkes et al. (2000) , who developed the TAPQOL tool, and of the studies that validated the TAPQOL in China (Lee et al., 2005) and Taiwan (Chien, Chou, Ko, & Lee, 2006) , showing that the TAPQOL tool measures diverse aspects of children's health-related quality of life and that the scales do not overlap (Fekkes et al., 2000) . Although the TAPQOL in this study was composed of 11 scales, which was different from the original version, it is a valid tool that can measure Korean children's health-related quality of life.
To verify the validity by comparing the known-groups using the TAPQOL, we compared whether there were differences in the TAPQOL between the healthy and the hospitalized groups. For the measurement of children's health-related quality of life, the participants are usually divided into a healthy group and an unhealthy group such as children who are chronically ill, have cancer, or were preterm (Fekkes et al., 2000; Grange et al., 2007) . In this study, we compared healthy children and hospitalized children because hospitalization may be a primary factor that considerably affects children's health-related quality of life. As a result, the score of the quality of life of the hospitalized group was significantly low in the case of most of the scales, thereby verifying the validity of the contrasted group. In other studies, the score of the quality of life of the hospitalized group was significantly lower than the healthy group, which coincided with the result of this study (Bont, Steijn, van Aalderen, & Kimpen, 2004; Rajmil et al., 2011) . Based on this result, it may be necessary to construct a system that can constantly monitor and control hospitalized children's quality of life. Further, to evaluate the effect of various kind of care including nursing intervention for hospitalized children it is meaningful to assess changes in their quality of life by using the TAPQOL tool.
Recently, efforts have been made to measure children's health-related quality of life by using several tools. However, the Health Utilities Index (HUI), one of the most widely used measurements in pediatric studies, has been applied only to special groups such as cancer care unit or pediatric intensive care unit patients. Moreover, its content validity is weak because it does not cover all dimensions of the health-related quality of life. In addition, it was developed only for children over 5 years old, mainly in Canada (Grange et al., 2007) . The Pediatric Quality of Life Inventory (PedsQL) tool has also been well researched. It was developed from earlier measures for children with cancer specifically (Varni et al., 1998) . The recent version of PedsQL was revised to be age appropriate, and researchers attempted to validate it for children less than 2 years old (Varni et al., 2011) . However, thus far, it has not yet been validated for children from various cultural backgrounds.
Therefore, the TAPQOL questionnaire that considers four domains of health-related quality of life for 1-5-year-old children can be useful to assess the quality of life for infants and preschoolers under various conditions. The TAPQOL has been acceptable for discriminating between healthy and unhealthy children in countries where languages other than English are spoken (Lee et al., 2005; Rajmil et al., 2011) . It is based on the parent's perception of his or her child's health-related quality of life because self-reports are impossible to obtain from preschool children. Although its reliability is controversial, it is known that the response of parents is generally reliable (Matza et al., 2004) .
The presented results need to be interpreted with caution, due to some limitations of the study. First, this study did not perform confirmatory factor analysis process to further ensure the validity of the tool. Thus, we propose to try confirmatory factor analysis study to increase the validity of the tool. Second, in this study a convenience sample was used. Also, the difference in sample size between the healthy and hospitalized group might affect the result of this study. The results of this study might not be generalized to preschool children and mothers in other countries.
This study was applied for the first time in Korea. Therefore, in the future there may be a need to re-check the results by repeating the study.
In summary, this study showed that the Korean version of TAPQOL is a valid and reliable tool for preschool children in Korea. Therefore, it is expected to be utilized as a tool that can measure diverse aspects of children's health-related quality of life in clinical and community settings.
In future research, it would be meaningful to compare the health-related quality of life of preschool children among countries by using the TAPQOL.
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Conclusion
As the reliability and validity of the Korean version of the TAPQOL tool that measures children's health-related quality of life are verified, this tool is deemed to be appropriate for measuring children's health-related quality of life in diverse clinics and community settings in Korea.
In particular, it may be utilized as a tool to measure the health-related quality of life of children with chronic diseases and hospitalization whose health-related quality of life may be negatively affected.
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